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We know what it is like out there, because that's where we came from. Before we decided to become 
software entrepreneurs, we were just like you enthusiasts searching through magazines for the ideal 
mail order software source. What we hoped to find was a single entity that offered an ultra-wide 
selection for our micro-computer. That pre-selected only the best of many similar sounding programs 
that reached the market every month. That could give us personal assistance with the Purchase- 
decision process, and that stood behind its products. When we couldn't find it we decided to become it. 
So ANGLO-AMERICAN SOFTWARE CO WAS BORN. 


Please state clearly the program(s) you require. Include your name, address & machine type + memory site Prices 
include VAT, postage & packing. 



















OIL TYCOON 
What would it be like to be an oil pro 

icer, Find out with this action packed 
simulation as you try to become an oil 
tycoon. Explore for new walls, get 














MASTER DIRECTORY 
Wasn't it yesterday you threw the cat in 
to the washing machine because you 
couldn't find where you had put the las 

Adventure game You had saved or was. 




































AIR FLIGHT SIMULATION 
Instrument takeotts and landings are n 
picnic, ask any pilot This 
Simulation is sure to keer 
‘edge of your seat. You 











omputer 


























reports, name your own price for oil — | it that you gave your mother-in-law the | tank of fuel and a flight plan to learn 
but don't get too greedy or beware. The | leftover curry because your three year | simple takeoffs and landings. Pay atten 
game involves strategy and chance. You | old had mixed up all your data disks and | tion to your instrument panel; too steep 
Could end up as one of the wealthiest | now you don't know which one is | abank and your air speed will drop like 
men in the country or the bankrupt vic- | which? Well cheer up MASTER DIREC- | a stone. so will your plane. It's about 
tim of too many oil spills, You will find | TORY is here, The M.D. is a storage | as close to the real thing as you can get 
OIL TYCOON both challenging and | program that reads the files on your | this side of the runway. Fun tor all the 
exciting, stores the name, extension and | family when you learn to do acrobatic 















even records the free space on each 
disk. All you do is number your disks. 
You can use it alphabetically or search 
for name and ext search for free space. 
Store 5000 files or 320 disks. Requires 
one disk drive, 


PRICE £21.00p DISK 


PRICE £9.95p CASSETTE 


PRICE £9.95p CASSETTE 






















DUNGEON OF DEATH 


Your quest is to search for the Holy Grail 
where you descend through 12 levels 


THE FLYING CIRCUS 


Is a package covering biplane to modern 
day planes. These seven programs offer. 


























SANTA PARAVIA & FIUMACCIO 
Fancy being a Mrs. THATCHER — well 
with this program you will come as near 














find the Holy Grail and retum to the | vou the daring realism of flight. to it as you will ever be. Perhaps | 
surface. The Grail is guarded by AIR FLIGHT should acquaint you with the domain. It 
SMAUG the most fearsome monster of NIGHT FLIGHT. is not a wealthy area but riches and 
all and ten lesser br AIRMAIL PILOT glory are there for the aware. You will 


survive by using all MOUNTAIN PILOT 
O'HARE (air trafic controller) 


APPROACH RADAR 





have to worry about the serfs request 
ing more grain: if they don't get it they 
may flee. There is the weather as well — 









drink potions that may or may not 













you find items to help you fight JET FIGHTER PILOT if ts good so will the crops be You 
monsters. Step softly in the dark A great combined flying package. Try to | may fina you have to increase the 
Treasure or sudden death is only a foot- | master the lot. You may also wish to build a new 





fall away in the DUNGEON OF DEATH 
PRICE £10.75p CASSETTE 


palace, To measure your progress, the 
official cartographer will draw you a 
map so as to see how to plan your 
strategy. A very entertaining game. 
PRICE £10.50p CASSETTE 

PRICE £14 25p DISK 


PRICE £25.00p DISK 















Send 75p for full 


catalogue 
(Refundable against purchase) 







* PROGRAM OF THE MONTH 六 


SPACE SHUTTLE Save £4.50p 
53 million pounds of thrust sent the space shuttle 
COLUMBIA into orbit. Now on-board computers will help 
to bring her safely, and gracefully back to earth, SPACE 
SHUTTLE puts you in the command pilot's chair of the first 
reusable space vehicle and until commercial flight 
becomes available this is the closest you will get. We feel 
this is one of our best programs. 

PRICE £17.00 CASSETTE 












ANGLO AMERICAN SOFTWARE CO 
138a Stratford Road, 

Sparkhill, 

BIRMINGHAM, B11 1AG 

021-771 2995 


To place orders quote your Access no. Es 
















* SPECIAL OFFER PRICE £12.50 * 






DEALER ENQUIRIES WELCOME 
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Subscriptions. 

You can have Popular Computing Weekly sent 
to your home: the subscription rate is £19.95 per 
year, for addresses in the UK. 


How to submit articles. 
Articles which are submitled lor publication 
should not be more than 1000 words long. 
All submissions should be typed and a double 
Space should be left between each line. 
Programs should, whenever possible, be 
computer printed. 
At present we cannot guarantee to return 
‘every submitted article, so please keep a copy 


Accuracy 

Popular Computing Weekly cannot accept any 
responsibility for any errors in programs we 
publish, although we will always try our best to 
make sure programs work. 
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the ZX Spectrum, 
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Editorial 


Why are so many of the games 
submitted to this magazine so blood- 
thirsty? 

In the past couple of weeks there 
has been a great upsurge of programs 
with titles such as Falklands or Island 
Invasion. 

It is understandable that the themes 
of so many programs should reflect 
national events. 

These are still early days in home 
computing and most of us are still 
finding our way around our machines. 

So we choose themes which are 
close to hand. 

But we must look to the future. 

Once we have all become more 
computer literate we will be able to 
reflect a greater imagination in our 
programs. 

It will not be enough to be good at 
moving graphic blobs around the 
screen in fast moving chaotic patterns. 

Programmers will have to know how 
to motivate the user, will have to 
understand how to play on the users’ 
emotions, how to captivate the users’ 
imaginations and hold them, 

Blood-thirsty programs are an easy 
way out. Together we can raise the 
standard, 


Next Week 


Can you survive 

the Black Hole? The 

direst doom looms on next week's 
event horizon. We dare you to be there. 
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or Vache 
Up to TO pups, 10 sats of marks. Sors by 
‘ma, torm or rank order. 'PUPIL PROFILE 





"Super at parent evenings, Mena drven 


P 
ALL AVAILABLE FOR 16K 2X1, soon lor 
'SPECTRUM and BBC men. 


Posse adi 50p bp. 
5 Minster Gardens. 
Eastwood. 








ZXBi 16K RAM, 80 programs (var- 
ous), £90 ono, Swindon 740812. 
XB! 16K RAM, workstation, books 
and tapes, £120. Phone (0423) 65478. 
after 5 pm. 
ZX81 SINCLAIR-BUILT 16K, fullsize 
keyboard, manual, leads, psu, £120. 
‘Worcester (0905) 356460 alter 5 pm. 
VIC-20, VIC-20 compatible cassette, 
programmer's aid cartridge, lots of 
‘extras, Only £230 ono, Ring 01-764 
5194, 
XB! plus 16K RAM plus free soft 
ware, good condition. Altogether £90. 
0631-6469 Monday to Friday after 
6 pm (Oban) 
SINCLAIR-BUILT 2X81, Sinclair 16K 
RAM, QS Delonders, 3D Mazo, two 
Sinclair games tapes, machino code 
book, £100 ono. 01-650 9695. 
SINCLAIR-BUILT NEW ZX81 for sale, 
£45. Tel: 0443 203573 evenings, 
ACORN ATOM 12K + 13K, PSU, 
‘software, £100, Tel: 0709 530336. 


ZX81 WITH 16K RAM, technomalic 
port, books, two cas £95. 
Chelmsford 69845. 
VIC-20 GAMES TAPE, six groat 
games for 3.5K, only £5. Taun, 55 
Greenwood Meadow, Chinnor, Oxon 
ORIGINAL ZX81, programs wanted, 
{op royalties paid, send cassette with 
Instructions to Wez-Ex Soltware, 42 
Wessex Way, Highworth, Wits. 


XB! (BUILT), 16K RAM, manual, 
leads, eic, + book, cassettes, £100 
864-2684 


2X81, £49, Also selling: 16K RAM, 
plinth, books, software, £99 the lot 
(worth £170). Tel: 096273-3010. 


ZX81 + audio computers’ massive 56K 
RAM-pack, £115 ono. 0905 774851 

ZX81 + 16K RAM (factory built) + 
‘original packing and guarantee + 75 
programmes, price £105. Tel: Down- 
land (71) 54417. 

G7000 OWNERS! Philips "Musician" 
Videopac 31 bought November, £26 

Havo graduated fo Synihesisor! Te 

Chris, Dorking (0306) 880806. 

ZX81 "DONT LOOK NOW" — a full 
36K adventure programme on tape. No 
Solution, addiction. Only £3.50. 


From: Whitehouse, 2 Ashlea 
Close, Haverhill, Sufolk. 


















Classified 


MATRIX PRINTERS CENTRONICS 
730 £120, CENTRONICS 737 £180, 
ANADEX 8000 £120. Good working 
Condition. Interfacing with your micro 
‘can be arranged. Compucolour II sing- 
le disk Microcomputer with 12" video 
colour graphics, as new with games 
elc. £495. Also add-on disk drive 
£95.00 Phone after 6 pm 0858 65894 


ZX81 16K RAM 512 Graphics user 
definable keyboard, books on basic 
and machine tapes worth £180; £135, 
Dave Noonan 01272 5674. 








XB, Ten good 1K programs for only 
£3. includes lander, word-guess, 
Simon, fyswat, duckshool, towers, 
maslercode, Like board games bul 
argue over the rules? Then try our 
cassette X — 16K games for wo 
players — Othello, four in a row, 
pipeline, snakes and ladders, £3. Turn 
your tv into a drawing board, merge, 
store and manipulate pictures. 16K 
Basic program with mic. Cassette P 
£4, Postage 20p extra. Cadsolt, 24 St 
James Street, Cheltenham, Glos 


ZXM Sndarbui 16K RAM preter, 
manual PSU leads, perfect, £125, 


2X81 16K. Character generator, Soft- 
‘ware, business, utilty, games, books. 
All for £120 ono. Phone 303 2823 aftor 
office hours 


SELLING ZX81 software (getting 
Spectrum), quality 

knockdown prices, SAE for detalls: M 
Welnraub, 43 Ridgeway, London 
NWI 








ONE NASCOM 2 COMPUTER in 
keniiworth box. Has 24K memory bank 
plus cassette recorder lor £275 ono. 
Tel: Rushden 315764. 

GHOSTI! is a totally absorbing version 
‘of "Puckman” for your VIC-20. This 
‘game is guaranteed to haunt you (re- 
quires 3K expansion), with optional 
Joystick control. Only £4 plus 50 post- 
age. Mr Sotie, 18 Fairisie Road, Lor- 
shill, Southampton, SO! BBY 
‘TELETYPE ICL PRINTER with RS232 
punchtape and reader. Just serviced, 
In perfect order. £150. 01-521 7733, 
2X81 WITH 16K RAM, printer, books, 
extras. Faulless, worth £200 Offers 
round £120, Telephone (027 970) 
284. 

MIC-20 3.5K and cassette recorder 
much software, £230 ono. Phone Shet- 
field 550998 alter 4 pm. 

FOR SALE: ZX81 16K plus softwar 
books and powerpack, £75. 46 Martins 
Drive, Cheshunt. Herts, ENS ORP. 
Waltham Cross 21700, 

VIDEO GENIE 18K, mint condition, 
£200 lor quick sale. Phone Gary 01- 
236 9961 during working hours. 

ZX USERS for noat, accurate program- 
ming, "Computer Program Sheets, 32 
columns wide, £325 per packet, 75 
loose-leaf A4 size shoots. K. W. Gri- 
fiths, 29 Priors Walk, Belmont Road, 
Heratord. Tel: Hereford 266065 
VIC-20 and CASSETTE DECK, extra 
store, many programmes. under 
quaranteo, unwanted gi, £160. 047- 
483 2988 (evenings) 








BBC MICRO MODEL B, unused, in 





ZX81 1K. Sinclair-built, complete, 
‘almost new, Also ELR Internal RAM 
fited 4K chips giving possiblity 32K 
total RAM. The lot £65 ono. Upgrading. 
Tel: 05212 3368. 


ZXBi factory-built with almost new 
Hewsons 16K Rampack plus Sinclair 
Learning Laboratory Course with 
tapes, manuals otc. Cost £130+, first 
£65 secures. P. G. Bohill, 5 Montagu 
Rise, Leeds 8, Bus: (0532) 750621 


ZX81 EDUCATIONAL SOFTWARE. 
‘Brush up on your “O” Level Maths and 
French. 3 (16K) programs of generated 
maths questions + answers + help. 3 
(18K) programs of French Grammar 
(tests) +3 (18K) programs of Vocab- 
lary. Both cassettes £4.50 each or 
send sae lor catalogue to: Rose Cas- 
sees, 148 Widney Lane, Solihull 
West Midlands 891 3LH 


2X81 AND 18K RAM. Full size case 
and keyboard. Software cost £190; for 
East Kilbride 











UPGRADING? Financial crisis forces 
salo. Video Genie EG3003 48K, 
EG3013 Expansion Box, Motorola 
Monit PSU, Micropolis Disk Drive, 
manui software £104. 
TRS80 compa 
ono. S. Gil, 485 6672 (w). 485 6922 
(hy 








CLASSIFIED ADVERTISING 








RATES: 


or private individuals, 20p per word, minimum 10 words. 
panies, traders, and all commercial bodies, 40p per word, minimum also 20 words 


Semi-diplay: £10 per single column centimetre, minimum length 3 cm. (Please supply AW as PMT. Or supply rough setting 


instructione.) 


Conditions: all copy for Classified section must be pre-paid Cheques and postal orders should arrive at least wo weeks 


before the publication dat 


you wish to discuss your ad, please ring 01-899 1855. 


Here’s my classified ad. 


(Please write your copy in capital letters on the lines below.) 






































Please continue on a separate sheet of paper 








1 make this . 





.- - Words, at... 


Telephone... 











Please cut out and send this form to: Classified Department, Popular Computing Weekly, 
Hobhouse Court, 19 Whitcomb Street, London WC2 


per word so 





J owe youf....... 
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NewBrain debuts 
at less than £200 


Grundy Business Systems 
have launched the NewBrain, 
at a basic-model price of £199. 
With an 80 or 40 column dis- 
play, the system is fully 
expandable to over 2 mega- 
bytes. 

The NewBrain is based on 
an original project, taken to 
the National Enterprise Board 
by Clive Sinclair. Newbury 
Laboratories was given the 
task of developing it and, 
finally, last year the project 
was sold to Grundy Business 
Systems, which has completed 
its development. 

There are two models of the 
NewBrain available, both of 
which feature a full-size key- 
board. 

The basic Model A is built 
around the Z80A micro- 
processor with 32K RAM and 
24K ROM on-board. It has 
dual cassette port, tv and 
monitor ports, an expansion 





port and V24 bi-directional 
and printer ports. 

Model AD is the same as 
Model A but includes an on- 
board blue-green vacuum 
fluorescent 16 character, 14 
segment display. 

Plupin memory expansion 
modules are available for both 
models, with 64K, 128K, 256K 
or 512K of RAM. A maximum 
of four 512K modules may be 
connected, giving a total mem- 
ory of over 2 megabytes. 

Proprietary software pack- 
ages can be used, loaded via 
cassette or, under CP/M?, vi 
disc. 

An important feature of the 
NewBrain is its size, Measur- 
ing only 11in. x 6in. x 2in, it 
takes up little more space than 
a telephone. Even with a 9in. 
monitor, 80 cps printer and 
Sain. floppy disc, the unit still 
only requires 19? sq ft 

Andy Surtees, Grundy 




















NewBrain's compact micro. 


Marketing Director, says: 
"The NewBrain is a profes- 
sional personal computer 
which, with a full typewriter 
keyboard, is designed for busi- 
ness, scientific and educational 
applications, as well as for 
home use.” 

The NewBrain is scheduled 
for high-volume production, 
available in July. Model A is 
£199, Model AD is £229. The 
64K and 512K RAM modules 
are £75 and £445, respectively 

More information from 
Grundy Business Systems Ltd, 
Somerset Road, Teddington, 
Middlesex TWI1 STD. 





Soft-sell on 
Prestel 


Martochoice is trying to get 
more software on to Prestel, 
following its win in the British 
Telecom ZXBI Prestel adapter 
competition. 

Software manufacturers can 
sell their programs through 
Prestel by contacting British 
Telecom on Freephone 2043 

Enquiries concerning the 
adapter to Martochoice Ltd, 
10 Station Close, Jersey Farm, 
St Albans, Herts AL4 9HT. 


Putting the 
boot in 


Now that summer is here, 
everybody's mind turns to 
football. Sporting Forecasts, 
who already offers the F4 
Football Forecast Program for 
the Apple, PET, Sharp, 
TRS80 and Video Genie mic- 
ros intends to produce a ver- 
sion for the BBC micro in time 
for the 1982-3 season, 
Further information from 
Sporting Forecasts, Bureau of 
Information Science, Com- 
merce House, High’ Street, 
Chalfont St Giles, Bucks. 














The ZXBI interfaces with Epson 


thanks to Capital 


Capital gives ZX81 


a choice of printers 


Capital Computers has pro- 
duced a serial/parallel inter- 
face for the ZXB1, as reported 
last week 

The interface, designed by 
Mr O. Korinek, allows the 
ZX81 to drive most makes of 
printer, thus providing greater 
versatility than that offered by 
Sinclair's own printer. 

At £39.05, including VAT, 
the module has both RS232 
and Centronics interfaces. 
There is 2K on-board memory 
and driver routines in a 2716 
EPROM. The Sinclair 
graphics keys can be used 
with the EPSON printer 


The interface is designed to 
be used with Capital Compu- 
ters Expansion Motherboard 
or Mini-expansion board, with 
a maximum 64K available for 
RAM/ROM addressing. 

A package comprising, for 
example, 32K RAM, serial/ 
parallel printer interface, 
cable from interface to printer, 
and Mini-expansion board, 
suitable for accounting, stock 
control or word-processing ap- 
plications, is available for 
£120. 

Contact Capital Computers 
Ltd, 100 Church Street, 
Luton, Beds. 








The Bee-Box 
gives Vic 
extra bytes 


The Vic20 expansion unit, 
manufactured by B&B Com- 
puters of Bolton, is now avail- 
able. 

John Blackburn, managing 
director of Beelines Ltd 
(B&B's marketing company) 
explained that the unit is a 
spin-off from B&B's Viewdata. 
developments. 

The Bee-box, as it is called, 
provides the Vic with extra 
memory and allows it to down- 
load Teletext, Viewdata and 
Prestel 40 x 25 pages. 

Inside the Bee-box there are 
two cards — a 40K RAM 
board and the B&B VDU 
display colour-writer board 
(this is the board that B&B sell 
for use with the PET). 

The 40K comprises max- 
imum 32K Basic RAM with a 
2K EPROM operating com- 
mand system and 6K machine- 
code-only addressable RAM, 

The lightweight unit is of the 
same dimensions as the Vic 
and is fitted with a socket to 
replace the Vic expansion 
socket which has been used to| 
connect it 

The unit sells for £220 plus 
VAT and has a twelve-month 
guarantee, from Beelines, 
Freepost, Bolton BL3 6YZ. 


Buzz words 
from Beebug 


Beebug, the Independent 
National User Group for the 
BBC micro, has published its 
first monthly newsletter 
Issue One contains 26 
pages, densely-packed with in- 
formation of interest to both 
the beginner and the more 
advanced user. There is also a 
review of the BBC machine, 
outlining special facilities, 
advantages and limitations. 
David Graham of Beebug 
told Popular Computing| 
Weekly that the aim was to 
provide impartial advice and 
information to BBC owners, 
“We are just people who 
have the machines,” he said. 
Beebug now has more than 
3,000 members and is keen to 
have more, Membership ap- 
plications to: Beebug, Dept 1, 
374 Wandsworth Road, Lon- 
don SW8 4TE. 
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without the need for wiring. 


office. This interfa 


* TX 008 COMPUTER INTERFACE 
The TX OOB is the link between your micro and any 
remotely located RX 018. Its function is to. 





port of any micro computer 


The TX 008 comes complete with out 
drive software and application exampl 








inluded in the TX 008 price see code no ZXB1 CP. 
TX 008 price £45.00 inc. VAT 














Order Form 
@ RX 018 REMOTE TX 
t INTERFACE | To: 
y, The AX O18 carries out instructions — | 
RY esed to it from your micro via the | 
TX 008 as with the TX 008. 
, No wiring is necessary just plug your | 。 Praes cond 
RX unit into any convenient mains | 
‘socket and plug in the appliance, I 
Your micro now has | 
control | 
Price £25.00 ine. VAT | 
| Mame 
Stripeland Ltd., 111 Liverpool Road, q Address 
T Formby, Merseyside L37 6BR. | 
| 
| 
bs 








ks 


from your micro to defined remote points. The TX 008 is 
simply plugged into the mains and connected to an output 


ut port connections, 


ZXB users require an extra input output port module not 


| 
| 
| 
| 
| 





REMOTE ‘MICRO’ CONTROL 


Control domestic or office appliances with your micro 


By using just one TX 008 you can link your micro to remote RX O18 anywhere in your home or 
system works with any micro (Apple PET ZXB1 etc.) 





PE 一 -一 一- 一 -一 一- 一 -一 一 一 一 


Stripeland Ltd., 111 Liverpool Road, 
Formby, Merseyside L37 6BR 


ise send me items listed. 


enclose a cheque/postal order for 


Please add £2.50 P&P to your calculated total. 





Gre COMPUTER BOOKS 
DON'T! by Rodnay Zaks 


Dedicated to the care, preservation and correct operation of 
a small computer system. If you want your computer to. 
work and keep working, this book is indispensable 


Pb 200 pages _—illustrated £8.95 


INTRODUCTION TO PASCAL by Rodnay Zaks 

A simple and comprehensive introduction to standard and 
UCSD Pascal for anyone—beginner or experienced—who 
wants to learn the language rapidly. 


Pb 440 pages illustrated 


YOUR FIRST COMPUTER by Rodnay Zaks ; 
For anyone thinking about using or buying a small 
computer. No technical background or prior computer 
knowledge is assumed. 


Pb 280 pages 
INSIDE BASIC GAMES by Richard Mateosian 


How to design error-free interactive BASIC games and real- 
time situations. 


£11.20 * 


Ilustrated — £6.70 





Pb 350 pages Ilustrated £11.20 

==- -= == == == ORDERFORM --- 

Don't £ B95 — Your First Comps 

Introduction to PASCAL £1120 — Inside BASIC Games [1120 — 


Please include £1.25 for single copy orders & £1.80 tor multiples — 





ier for: Total — 





enclose a cheque por 


Please debit my. Care 





[Z twish to receive details of other SYBEX titles in stock. 


Name. Ad 











CASTLE HOUSE PUBLICATIONS 
27 London Road, Tunbridge Wells Kent TN} 18X. Tel: (08921 39606 








© ST KIT STARTER KIT 


The St KIT is a standard starter kit containing one TX 008 
and two RX 018, For further expansion of your system you 
only require more TX O18's. 


St kit price £85.00 inc. VAT 
* CONTROL PANELS 


Control panels for interface with RX O18 are available, for 
further details and prices tick box provided on order form. 












































[Esen e | 
[coos [4500 | 
[mors [2590 | 


Total 


Please send me details of 
1. St control panel 





2. Super Control panel. 


Important — Please state type and make of computer 
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Helping people 
to get more 


from machines 


Vernon Gifford describes 
how the Amateur Computer 
Club aids micro user. 


Most micro users will have come 
across the Amateur Computer Club 
(ACC) at major shows where members 
co-ordinate club stands. Usually there 
are about 20 Clubs and User Groups 
(also Computer Towns) represented 
at shows with up to 40 machines of 
many different types in action. 

This has become the ideal place to 
meet other enthusiasts for a wider 
exchange of views than is possible 
within individual groups. Prospective 
buyers find it particularly useful to be 
able to discuss the merits of computer 
equipment and software with impartial 
users who have no commercial bias. 

Hundreds of enquirers at ACC's 
own stand have been put in touch with 
their nearest local Club or specialist 
group through the ACC Database 一 
which covers about 250 organisations, 
and which will shortly be available 
nationwide on Prestel, These show 
stands are organised by the very 
active David Annal, who is also secret- 
ary of ACC. 

The club was founded in 1972 by 
Mike Lord, as a newsletter group. 
Later, with the help of Bob Warren, the 
group became a club, organising visits 
and meetings. This led to the forma- 
tion of other clubs around the country 
and as these developed, the ACC 
found itself with a new co-ordinating 
role to provide background services to 
the personal computer movement. 

This, the oldest computer club in the 
world, began at a time when there 
were few micros. 

It was only in 1978 that the first 
computer magazine appeared and so, 
for five years, the ACC held a unique 
position. 

As the emphasis has switched from 
hardware and home-brew construc- 
tion to off-the-shelf micro systems and 
software, the ACC has had to become 
more concerned with computer peo- 
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Is your club involved in any special projects? Use this page 


ple. Members now require more in- 
formation for their applications 
whether in homes, hobbies, recreation 
or small businesses. Today the main 
function of a co-ordinating body like 
the ACC is to link the users to the 
information. 

This has been achieved via The 
ACCumulator edited by Derek and 
Diana Fordred, it's made great strides 
and now Basyl Butcher has streng- 
thened the team. 

Vernon Gifford takes care of contact 
with national educational bodies, the 
BBC, TV and radio, and the computer 
media. 

As the ACC becomes recognised in 
this new role, it is more likely to be 
consulted as the representative body 
of the large personal computer 
population. 

Club and User Group liaison is 
another important part of the ACC's 
programme. This enables groups to 
share their experiences and leads to 
national or regional activities in speci- 
fic areas where individual clubs can- 
not raise sufficient numbers to justify 
getting speakers. 


A two-way process 

To encourage feedback the ACC 
offers to supply the six copies per year 
of the newsletter at the base cost of 
£2.00 to any club appointing a corres- 
ponding representative. Many clubs 
have already taken up the offer. 

Various types of associate or group 
membership are under consideration, 
and some degree of regional develop- 
ment seems to be desirable. The first 
experiment — the Association of Lon- 
don Computer Clubs (ALCC) — which 
ran its third Easter Fair, under the 
leadership of Robin Bradbeer (who 
has joined the ACC Committee) has 
been extremely successful. 

As these new activities expanded 
direct mailshots to clubs have com- 
plemented news in the ACCumulator. 

The ACC supports new groups dur- 


Write to Club Reports, Popular Com- 
puting Weekly, Hobhouse Court, 19 
Whitcomb Street, London WC2 7HF, 
with details of successes you have 


had with your club, with ideas for 
helping clubs along and with any 
news of special meetings. We look 
forward to hearing from you. 





Club Reports 


to tell the world about it. 





Vernon Gifford 


Communicating . 


ing their formation, and, if necessary, 
until such time as they are self- 
sufficient. 

National conferences or workshops 
are another interesting feature. Last 
November about 85 people attended a 
“Micro-Robotics” conference at Impe- 
rial College, displaying everything 
from Micro-Mouse to hydraulic mobile 
robots. A special User Group has 
been formed. 

A second successful conference, on 
“The Telephone and Your Computer", 
(Prestel and networks) was organised 
at Easter by the ACC Chairman, Peter 
Whittle. This also promises to spawn a 
special user Group. 

Other ACC activities include a tech- 
nical enquiry service and hardware, 
software and literature libraries. 

Individual membership costs £4.50 
for the year, including the six copies of 
the Newsletter. Facilities are available 
to negotiate a group membership for a 
whole club — which has already been 
taken up by the North London Hobby 
Computer Club. Their members all 
receive a copy of ACCumulator — to 
which the Club adds its own news- 
heet. This reduces the workload of 
busy club officers, and saves duplica- 
lion of effort. 

For further information, contact 
Rupert Steele (Membership and tech- 
nical enquiries) St John's College, 
Oxford, OX1 3JP or Veron Gifford 
(Liaison and Clubs) 111 Selhurst 
Road, London, SE25 6LH. Tel: 01-653 
3207. 

















Enter the world of 
Sound technology 
with this simple 
program which 

allows you 

to compose 
music on a 
piano-like 
keyboard 






















































































With Computer Concerto you can 
compose your own music. Using the 
sound generating facility of the Vic-20 
the program plays notes at the touch 
of a key. 

It displays a representation of a 
section of the piano Keyboard on the 
tv screen and produces one-and-a- 
half octaves of notes, including the 
sharps and flats. 

When a selected key is depressed 
the sound is produced and the particu- 
lar note chosen is indicated on the 
display by an asterisk below the re- 
levant piano key. 

To get the nole C, press the C-key 
and so on. The control key gives the 
sharps and flats and the shift key 
gives the upper octave. 

So, for example, when pressing B, 
the shift and control keys together 
make B4 in the upper register. 


The program 
The program itself is quite simple and 
is most easily Understood if it is 
considered in five parts. 
1 Lines 100 to 135 print the 
keyboard display showing 
= the tones and sem-tones 
CDEFGABCDEF. 
2 Lines 200 to 245 
are the data for 
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producing the 
notes. N gives 
the frequency 
data, K gives 
the key data 








E Computer 


and KS indicates the shift and con- 
trol key data. 

3 Lines 300 to 335 look at the keyboard 
and compare the values which have 
been entered with the data in Lines 
205 to 225. 

4 Lines 300 and 305 look at the 
character keys and the shift and 
control keys on the keyboard. 

5 Lines 315 and 330 search through 
the data for the matching values. 

When the correct data is located the 
program jumps out of the search loop 
to Line 400. Lines 400 to 425 then 
produce the desired note, N, selected 
from the data arrays, originally keyed- 
in as KI and KS. 

The Vic-20 has three audio oscilla- 
tors on board and the program pokes 
a combination of two of them, 36874 
and 36875, in Lines 400 and 405, 

In Line 415 the amplitude control, 
36878, is poked and the loop in Line 
410 then produces a decaying ampli- 
lude. The combination of locations 
36874, 36875 and 36878 produces a 
warm tone with some persistence, 
‘simulating the sound of a piano. 

Lines 350 to 395 display an asterisk 
on the screen below the pitch played, 
so that you can see as well as hear the 
note. 

This program is just a start to 
making music on the Vic-20. It would 
be quite easy to adapt Computer 
Concerto in order to vary the lengths 
of the notes played and to store and 
retrieve them, making it possible to 
compose tunes and play them back. 
Such an adaptation would be well 
worth a try. 

Whether you are a budding Bach or 
the next Haircut 100, there should be 
no stopping you! 


Specially written for 
Popular Computing Weekly 
b 


i 
Nick Hampshire 














Concerto 


ag 
PRINT " 
FOR G=1 
PRINT "I 
EMT à 


















PRINT "CHOME, 17CD2" ; 
PRINT SP# 
PRINT "f 
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Available from any Commodore 
Price £8.95. 
One of last year's successes in the arcade 


game world was Packman, a game in 
which you had to control a little monster 
roaming around a maze gobbling up ‘dots’ 
(and thus gaining points) as he went 
around. 

Lives were lost by being eaten by one of 
the four men rushing around after you: 
three lives was the usual limit, with a 
bonus life at some point in the scoring. 

Other features included fruit, which 
would appear from time to time, and 
additional points were to be had by eating 
these delicacies 

There were always four special dots in 
the comers of the maze. Eating these 
changed the men chasing you from hun- 
ters into runners, and you could then eat 
them as a further method o! scoring points. 

The reason for mentioning all of this is 
quite simple: the success of any reproduc- 
tion of an arcade game for a small micro 
depends on how faithful that reproduction 
is. 

Packman, by Hi-Tech, comes on casset- 
te, and fits quite happily into the standard 
Vic-20. The rules are not explained any- 
where: presumably they assume that you 
know the game from your local pub. 

All they do tell you is how to control your 
monster, which proves to be somewhat 
difficult, as the four keys enabling you to 
‘move up, down, left, and right are all next 
to each other, and it's very easy to get into 
quite a tangle. 

The maze on which the game is enacted 
does not use the whole Vic screen, 
although the program does use the now 
‘common practice of filing the whole of 
your tv screen. Use of graphics and sound 
is not very good, and the game as a whole 
is quite slow to respond to your com- 
mands. 

Summary 

Some of the features of the original arcade 
game are missing so all in all it's not one of 
the best games currently available. — PG 
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Cassette AB 


Cadsoft, 24 St James Street, 
Cheltenham, Glos. 
Price £5.20, 


Do you like the stirring informative lile of 
this cassette? It is in fact a double feature, 
containing the live programs each from 
Cassettes A and B (£3 each). Now you 
know. Know too that Cadsoft also sell 
cassette Z (four 16K programs for £3) and 
listings of most of their products. 

The author(s) of the Cassette AB prog- 
rams show a commendable ingenuity in 
coping with 1K restrictions in pure Basic. 
None of the programs are novel, but they 
all work and are fairly good implementa- 
tions of standard ideas, 

Guess the Word is ‘similar to hangman 
with no graphics. Well, at least you're 
warmed — I've seen hangman routines 
without graphics and no warning of it! The 
trick here is that the user enters the words 
to guess from a printed list where they are 
in code — so the computer knows what 
they are, but you dont. 

There's also Towers of Brahma (with 
five rings to move); versions of a Master- 
mind, Simon, Flyswat, Lander, Duckshoot 
and Number Square (3 x 3); and an 
impressive little Fruit Machine. 

This is all very pedestrian, then — but | 
guess someone has to make 1K ZX81 
versions of the standard games. Cadsoft's 
are fairly cheap, load without problems, 
and come with good documentation. 


‘Summary 
A fair-value compilation of nice BASIC 
versions of standard games. KJ 





Vicme 





Available from any Commodore dealer. 
Price £8.95, 

Vicmen, by Bug Byte, is a significant 
improvement. Again available on cassette 
for the standard Vic, it uses the whole of 
the tv screen for the game, and envelops 


all of the features in the game we know 
and love. It is very well written and is quick 
to respond to your requests. 

Two complaints mar what should have 
been a very good program. As in the 
Hi-Tech game, the keys for moving your 
man are next to each other, making life 
awkward to say the least. Secondly, the 
background music (there is no difference 
in noises when different events take place 
in the game) is enough to send you looking 
for the nearest cliff to jump off: depressing 
is not the word. 


Summary 

It you've got nimble fingers, and a volume 
control on your set, youre in for an 
enjoyable time with this particular cas- 
sette. PG 


Mission Of The Deep 


Macronics, 26 Spiers Close, Knowle, 
Solihull, West Midlands. 
Price £5.00. 


This is one of those awful ‘blind graphics 
adventure’ games — | have no other name 
for the genre. As with all adventures you 
don't know where you are, what you're 
doing, or how to do it. 

In this case the maze is hidden until the 
end and the fierce crabs jump out at you 
with little warning and little chance ol 
escape. It's addictive for millionaires, the 
unemployed and other persons of leisure! 

The program starts rather strangely, 
with LOADED — PRESS ANY KEY TO 
RUN. (I'm not sure what happens if it 
doesn't load). After that you're straight into 
deep black water: on your own. 

The accompanying notes do provide 
some sort of guidance to the three levels of 
play. I've no doubt that some real addicts 
would say that these notes are disgraceful- 
ly over-detailed, but in reality they give just 
about adequate help for those new to such 
experiences. They tell you how to cheat for 
instance — most unwise. 

It's not for me to tell you how to get to the 
bottom — of the program | mean. So that 
doesn't leave much for me to tell you. 

Personally | prefer Macronics' animated 
graphics games, some of which are su- 
perb. All the same this is as good an 
example of ‘blind graphics adventure’ as 
any I've seen, and while the graphics don't 
come up to Atari standards, they'll do. 

Mission Of The Deep is a Basic pro- 
gram taking up some 13K of RAM. It loads 
easily and is appealing to folk of all ages. 





Summary 

An excellent ZX81 example of the blind 
graphics adventure genre of computer 
game. No problem if you're into such 
things. KJ 
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Vic 1515 Printer 


"Available from Commodore dealers. 
Price £230. 

Why Commodore should make the price of 
Vic peripherals such as the 1515 printer or 
the 1540 disc drive considerably greater 
(currently!) than the price of the Vic itself is 
a mystery best known to themselves. 

However, we're stuck with it, so what do 
you get for your £230 when you buy the 
Vic printer? 

The printer connects up to the serial port 
on the Vic, and thus, as with the Vic disc 
drive, can be daisy chained to other serial 
bus devices. 

This is not quite so mad as it might 
‘seem, as the printer has a switch on the 
front enabling you to change the device 
number to be either 4 or 5. Consequently 
two different printers can have two diffe- 
rent device numbers and be used for 
varying functions. 

The switch also allows you to run the 
printer through a self-diagnostic test, 
which simply prints out all the possible 
characters available from the Vic 
keyboard. 

itis a 30 character per second uni- 
directional printer, using a five x seven dot 
matrix. Capable of printing out all the Vic 
graphics set, you can also have individual 
dot addressable graphics, although this 
does tend to wear out the print head rather 
rapidly, 

Maximum paper size is 80 columns, but 
unfortunately it takes non-standard size 
tractor feed stationery, which is quite 
difficult to get hold of — surprising in a 
peripheral for a machine aimed at the 
‘consumer market 

The quality of the output when in upper 
‘case mode is quite good, but switching into 
lower case produces some odd results. 

The letter p for instance (there are 
others) looks very much the same in both 
Upper and lower case, thus making reada- 
bility somewhat difficult. As the main func- 
tion of a printer is to reproduce what would 
otherwise appear on the screen, this is 
something that Commodore ought to be 
looking at. 

There is a routine in the manual to dump 
the contents of the screen on to the printer: 
a nice touch. 

There are 12 control codes available on 
the printer, and two sécondary addresses 
for selecting whether you want to be in, 
cursor up mode or cursor down mode. 
These enable you to print in both upper 
and lower case at the same time. 

The control codes give you access to 
such features as double width characters, 
reverse field, user delinable characters 
and so on. 

With a print speed of only 30 characters- 
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per-second listing out a long program can 
become particularly tedious. It is also an 
exceedingly noisy printer. If you've got a 
long listing to do, go outside, make your- 
self a cup of coffee and let the printer get 
on with it 


Summary 

it is an expensive, noisy, slow printer but 
with fairly clear output. It does have some 
redeeming features like the character cod- 
ing. However, as its just about the only 
printer on the market at the moment you 
haven't got a lot of choice! PG 


ZX81 QWERTY Keyboard 


Computer Keyboards, Glendale Park, 
Fernbank Road, Ascot, Berks. Tel: 
03447-5661. 

Price £28.95; assembled version £31.04; 
case £15. 





This is not an ordinary ZX81 keyboard with 
40 push button keys, but a professional 
QWERTY keyboard converted to work 
with the 2X81 

The QWERTY keyboard is the type 
seen on a typewriter and this version for 
the 2X81 also includes a space bar. The 
keys are also laid out in the stepped 
fashion of a typewriter, making the feel of 
the keys easier to the touch typist. 

The keys are the same as those found 
on many other computer terminals and 
they have a reputation for long life. The 
key tops are covered with clear plastic 
covers under which can be placed the 
Sinclair signs and symbols 

There are six extra keys (three on each 
side) which can be wired up as user 
definable keys like the BBC machine if it 
has a port attached. 

The keyboard size is 10" x 4 x 2" and 
can either be mounted as supplied (with 
rubber feet) or in an aluminium case. The 
case can be used to house the ZX81's 
printed circuit board and also provided is a 
metal strap to clamp the Sinclair 16K RAM 
pack to the case. 

Connection to the ZX81 is done via a set 
of plastic strips which plug into sockets on 
the keyBoard. This means that there is no 
soldering:required if you buy the assem- 
bled version. 

The improvement in speed is usually in 
the range of 50 per cent depending on 
your typing speed. There is a limit on the 
speed at which keyboard entries can be 
‘made of five characters a second, which is 
set by the ZX81. If you try to beat it then 
some entries will not register in the compu- 
ter, 

This keyboard is one of the best | have 
seen as it allows people who have used a 
typewriter keyboard before to raise their 
inputting enormously. It can also speed up 





A 





games to make it easier to beat the 
computer! 

The kit is fairly easy to construct as all 
keys are in one big block and there is no 
way you can get them to fit in the wrong 
way round. The 2X81, when mounted 
inside the case, stabilises the RAM pack | 
beautifully as the pcb is firmly held in the 
case. SA 





Fun with Microcomputers’ 


By Conald D Spencer. 

Reward Books, 128 pages paperback 
£7.45. 

This is the Sort of book that must sell well 
to the casual bookshop browser 一 A4 
pages littered with cartoons, plenty of 
program listings and a colourful cover. The 
price though, may be rather off-putting (yet 
this is $9.95 in America, where it comes 
from, which typefies the mark-up on books 
imported across the Atlantic). 

When that casual purchaser unwraps 
the package in the comtort of his/her own 
home, however, second impressions are 
likely to be less appealing. 

The colourful cover shouts, ‘Painless 
programming for kids and adults — no| 
experience required! The games, puzzles, 
and problems in this book introduce you to 
programming with BASIC quickly’, 

There are two ways to learn program- 
ming 一 with understanding and without it 
Both may be painful or painless, fun or 
drag. In essence, this book, a revamped 
issue of one called Fun With Computers, 
And BASIC (1977) does not go too much 
for understanding, nor is using it a festival 
of tun. 

Spencer starts off with a few chapters of 
theory. His language is casual but not 
straightforward. His facts not all 
beyond dispute: For example: A semicon- 
duclor is an extremely small electronic 
component such as a transistor or a diode. 
These components act as on-off switches. 

Then there is an introduction to BASIC 
programming — in eighteen pages. Not 
bad, but, as | say, not concerned overly! 
with understanding, 

The rest of the material is listings and 
programming tasks. There are 62 of these, 
a few being novel. Few listings take up 
more than about a page; they are in 
non-graphics terminal-style Basic and tend 
to be mathematically-biased. 

| wouldn't recommend anyone to buy 
this book. All the same you may get some. 
program ideas from it — induce your local 
library to get a copy, 





Summary 

This little book does not fulfil its initial 
promise. It is rather superficial and out-of- 
date but contains a few useful listings. KJ. 
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COMPUTING 


Own or use a Pet or a Vic? Fed up with being 
ignored by all the traditional monthly magazines? 
Fed up with listings which are too simple or simply 
do not work? 


You need Commodore computing, the new 
monthly magazine. It is published by Nick 
Hampshire, author of The Pet Revealed, Pet 
Graphics, A Library Subroutines and the Vic 
Revealed. Each issue is packed with advanced 
advice on how to make the most of your 
computer, whether you use a Pet or a Vic, and 
whatever your application. Software, hardware, 
machine code, games, business use — it is all 
covered in every issue. 


If you want to learn more about your computer, 
take out a subscription to Commodore 
Computing. It is the only way to get it, and get it 
straight. 


Send £12.50 for a subscription 
for 1 year (10 issues) to: 


COMMODORE COMPUTING, MAGSUB, 
OAKFIELD HOUSE, PERRYMOUNT ROAD, 
HAYWARDS HEATH, SUSSEX RH16 3DH 














Open Forum 


Open Forum is for you to publish your programs and ideas. 


It is important that your programs are bug free before you send them in. We cannot t 


st all of them. 





Contributions should be sent to: Popular Computing Weekly, Hobhouse Court, 
19 Whitcomb Street, London WC2H 7HF. 


— Print using routine — ng routine 


on 2X81 

The ZX81 Basic lacks a PRINT US- 
ING instruction. The PRINT USING 
instruction is particularly useful for 
tabulating a list of mixed alpha- 
numerical data, when the numbers 
have to have the decimal points lined 
up in columns, It is also useful to be 
able to specify the number of decimal 
places to be printed, regardless of the 
precision of the number. 

The listing shown in figure 1 con- 
tains a PRINT USING routine in lines 
7000 to 9570. 

Lines 30 to 470 explain how to use 
the routine, and lines 1000 to 1400 
contain a demonstration program to 
show the routine in use. Figure 2 
shows the output from a run of this 
program — the data is quite arbitrary, 

In order to use the PRINT USING 
routine, you must first specify the 
format ‘required. 

This is done by setting up Z$ to the 
desired format. Z$ represents a line 
across the screen and thus should not 
normally be more than 32 characters 
in length, $” is used to indicate where 
literal strings are to be printed and "'*" 
is used to indicate where numbers are 
required. 

The position of the decimal point (if 
any) is indicated by a ''.". The number 
of places of decimals to be printed is 
controlled by the number of "'*" after 
the “.", For example values from 
一 8.99 to 99.99 are allowed by **.**. 
Outside this range (ie the range speci- 
fied by the number of * in Z$) error 6 
will result. 

Any characters in Z$ other than $ or 
* will be printed as they stand in the 
positions occupied in Z$. 

Secondly, you must assign the data 
to be printed to the string Y$. Each 
item of data must match that expected 
in Z$ and should be separated by a 
comma (,). Numbers or numerical 
variables should be assigned using 
the STRS function and all data should 





YOUR PROGRAM COULD 
WIN A PRIZE! 


Each week the editor goes through 
all the programs that you send to 
Open Forum In order to find the 
Program of the Week. 

The author of that program will 
qualify for DOUBLE the usual fee we 
pay for published programs (the 
usual fee is £10). 

Then at the end of the month the four 
best programs of the week go 
forward to our amazing Program of 
the Month contest, for which there is 
a STAR prize. 

This month the star prize Is a super 
ZX printer, worth £59.95! 

And at the end of the year, all the 
best Programs of the Month will be 
entered in the super colossal 
competition, Program of the Year. 
So send in your program 
today! 








Programs which are most likely to be. 
considered for the Star Prize will be 
computer printed and accompanied by 
a cassette, 

The programs will be well documented, 
the documentation being typed with a 
double spacing between each line. 
The documentation should start with a 
general description of the program and 
then give some detail of how the 
program has been constructed and of 
its special features, 

Listings taken from a ZX Printer should 
be cut into convenient lengths and 
stuck down on to white paper. 
Please enclose a self-addressed 
envelope. 





be linked together using the “+“. Y$ 
must end with a comma. 
For an example, see lines 1310 and 
1340 and 1340-1360 in figure 1. 
Lastly, to print a line of data, call the 
routine at line 7030, ie GOSUB 7030. 


The program routine uses the fol- 
lowing variables: 
FNO — factor to generate the required 
number of decimal places. 


DECPNT — points to the decimal 
point in X$. 
DP — points to the decimal point in 
z$. 
PLACES — number of decimal places 
to be printed. 
X$ a string to hold number to be 
printed. 
Y$ — a string to hold data. 
Z$ — a string specifying the format: 
$ for literal. 
* for numbers. 
- for decimal point. 
anything else is printed unchanged. 
Lines 7030-7070 scan Z$, char- 
acted by characted for $ or *, 
Line 7040 detects the start of a string. 
Strings are ‘left justified’. The routine 
at line 8000 to 8270 is called to print 
the string, padding out or truncating as 
necessary to the exact number of $ or 
z$. 
Line 7050 detects where the start of a 
number is to be printed, The routine at 
lines 9000-9570 is called to print the 
number. If the width of the field Z$ is 
inadequate, error 6 will result. 
Line 7060 will print the character in Z$ 
if it is neither a $ nor a *. 
Line 7080 will cause the next call to 
the routine to start a fresh line. 


String handling routine . 
Line 8030 sets Y to point to the first 
character of Y$. 

Lines 8040-8050 print a character 
and increments Y to point to the next 
character. 

Lines 8060-8080 check whether 
another character is to be printed ($ in 
Z$). If the end of Z$ is reached, or if 
there is no $, printing will stop and 
control will pass to line 8140 to trun- 
cate the string. 

Line 8090 checks whether the string 
in Y$ is shorter than the space 
allowed, and if so jumps to line 8170 
to 'pad' out the field with spaces. 
Truncate 

Lines 8140-8160 scan for the end of 
the string in Y$ (indicated by the 小 
Thereby truncating the string. 
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Line 8179 discards from Y$ the item 
of data, so that the next item of data is 
at the start of YS. 


Pad out 

Line 8220 discards from Y$ the item 
of data, so that the next item of data is 
at the start of YS. 

Lines 8230-8260 pad out the field 
with spaces until Z$ runs out of $ or 
the end of Z$ is reached, 


Number handling routine. 

Line 9030 sets Y to point to the first 
character of YS. 

Line 9040 sets Y$ to a NULL string. 
Line 9050 checks whether the first 
character is a ".” (for value less than 


1). 

Lines 9060-9090 assign X$ to the 
number up to the decimal point. 
Line 9100 saves the position of the 
decimal point. 

Lines 9110-9140 assign the remain- 
der of the number. 

Line 9150 discards from Y$ the data 
item, so that the next item to be 
processed is at the start of Y$. 
Lines 9160-9200 find the position of 
the decimal point in Z$. 

Line 9210 checks whether the field is 
large enough for printing. 

Lines 9220-23 and 9540-9570 find 
the number of decimal places, 

Line 9240 calculates the multiplying 
factor FNO. 

Line 9250 prints the number in the 
required position ie aligns the decimal 
points and prints the required number 
of decimal places. 

Line 9260 sets Z to point to the next 
character in Z$. 








on BBC Micro 
Here are four programs to show the 
BBC Micro graphics in operation. The 
first one selects elements of the string 
AS (defined in line 50) to produce a 
balanced, evolving pattern. 

The second program, Coloured 
Lace, is based on the first one, but it 
uses a string of full stops and spaces, 
producing quite a different result. 

The third program, Tesseract, 
based on a program by Alastair Gour- 
lay, uses the string defined in line 70 
in an unexpected way to produce 
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Print using routine 
By Roy Eastwood 
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Graphics. (see line 240) to start all over again. 
By Tim Hartnell The fourth program, Solids, is 
based on a routine which originally 
av REN PERPETUA 19 REM GüLIDS plotted an oval in Mode 4. The prog- 
3V nen CHANGE 10 sur Z0 Nm White an blow fam chooses the centre point of the 
irc pde Su oval, and its height and width random- 
I $0 Cep ly, then plots the oval around this, 
人 using a random step size (see line 
| 90. Xs CHR CL 20*RNO (92) ^RIDV CAS KNOG AG) 917 120) based on the number produced 
Lin ARD) in line 110. 
120 PRENTTAD CALE) gb Lines 70 and 80 determine whether 
130 FRENTTABIE-A y or not the plotted shape will be moved 
15 MOVE ZemX slightly up, down, left or right before 
170 wepru im Ps etf being re-plotted. 
Hber dd The resultant shape, which varies 
200 ORAR GD every time you run the program, re- 
2 i sembles a solid figure, which explains. 
250 renim the title. 
BAO REPEAT UNTIL. TINL-T«300 
250 RUN 
Án rag peek 
on ZX8I 
90 昌 H=CHRT1Z9YRND (S) 4 POR CARS RD 12 41 The ZX81 manual explains how to find 
生计 what byte is at a given ROM address, 
120 PRINTTAR( and these values vary between 0 and 
ai 255. It is of interest to know what the 
198 rattan, Dese average ROM byte value is, and what 
170 REPEAT UNTIL TIHE-T29 is the total numerical value of all the 
sea PANE bytes, up to a given address, 
This can be rapidly calculated by 
10 REMATESSERACT CR the following program (for 1K RAM). 
20 REMEXALABTATR 和 Ren To avoid the program ‘blowing up at 
0t yous}0z02404 010 the address 0, the average peek value 
tn in the ROM is defined as: 
70. PX-CHNS (120*RND (4 ) CHR CAL HRND (ZD) TOTAL bytes 
fixe) n n pd 
im von e Mese 
D PIINTTAD (eX, Peyo 0v 
120 PHIMTVAG (PY FO ib '5 REM PEEK AVERAGING FOR ROM 
10 Praest reni 10 PRINT "ADDRESS"; TAB 8; "BYTE", TAB 14 
150 PRIMTTARUI TOTAL": TAB 20; ME) 
140 PRINTTAGCP 
| 170 PRTNTTAB《PY 
PRINT TAD CF 
| Xo Ok vor meno TAB BE TOTALYA £ 1) An Arnon Peu 
250 Gor 07 E The results are displayed in four col- 


umns with the headings ADDRESS, 
BYTE, TOTAL and MEAN. By varying 
the upper limit on line 30, as many 
results as required can be displayed 
and also the STEP length can be 
varied as required. 

It was found that for address num- 
bers up to 200 the average byte value | — 
varies between 110 and 128. The| — 
program fits well inside the ZX81, 1K 
RAM and the running time will depend 
on the upper limit in line 30 and the 
STEP value. 
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on Vie-20 
As this program utilises user-defined 
graphics, it will only work with the 
unexpanded Vic. The main aim of the 
game is to destroy as many enemy 
fighter ships as possible in 100 
‘seconds. 

The enemy ships appear from the 
mother ship at the top of the screen. 
The player aligns the sights on an 
enemy target and fires., 

The sights can be moved in all four 
directions and once you move the 
sight cursor it will continue to move 
until you release the key. 

When the program is run, it first 
asks you whether you want instruc- 
tions or not (Lines 12000 to 12240). 

While you are reading the instruc- 
tions the computer designs the hi- 
resolution characters and copies the 
alphabet into RAM. 

When this has been completed the 
RAM character generator is activated 
by Line 35. After this is finished the 
computer draws the alien mother ship 
and fighters and Lines 85 to 2090 
make the fighters move down the 
screen and also draws the sights. 

Lines 4000 to 4030 carry out the 
firing sequence and also see if you 
have hit your target. If you hit your 
target head-on the computer plays a 
chaotic tune and awards you 10 points 
(Lines 8500 to 8700). 

If you only strike the alien craft a 
glancing blow the computer only 
makes an explosion noise and awards 
you 5 points. 

If you wish to use a joystick then you 
must adjust Lines 2010 to 2056. 


Flash counting 


on ZX81 
The object of this program is to train 
the user in 'flash counting' counting 
groups at a glance without breaking 
them down into single items. 

The program displays a random 
number of black squares in the top 
half of the screen in a random pattern. 
After a few moments these are re- 
moved and the user is invited to 
estimate how many squares were 
displayed. 

After each attempt the computer 
gives the correct number and after 10 
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Spacefighter 
By S Mahmood 
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Flash counting 
By Dave Lawrence 





attempts a success rating is then 
displayed. 

The main interest of the program is 
not in its originality but in the simple 
way that it does, in one context at 
least, help you change the way you 
count and become more open to those 
flashes of intuition that turn out to have 
a high degree of accuracy, 

Beginners should be looking for a 
score of somewhere around the 80 
per cent mark, but for more practised 
users an average of 95 per cent is 
achievable. 

Program notes 

Line 200. This value is used later to 
determine the frequency with which 
‘squares are printed, A higher value 
will result, on average, in more 
squares and vice-versa, 

Line 230, This line and the three 
following save space by avoiding the 
use of literal numbers. 

Line 300. There is nothing particularly 
significant about the maximum value 
of the loop, simply that if the full 290 
print positions are used it is about the 
maximum display obtainable before 
the memory is full. 

Line 329. On a 1K ZX81 it is always 
important to remember that print state- 
ments can be associated logically on 
the same program line. Here, the 
conditions associated with each print. 
Statement ensure that either a space 
is printed or a black square. 

Line 330. N is the number in a 
particular group. 

Line 439. X is the total number in all 





groups. 
Line 440. Y is the total error, either 
way. h 














Arithmetic 
By Roy Eastwood 


Pie chart 
on ZX81 


ig T8818, “Ekman | This program wil draw a pie chart 
agn from any data you care to give it. First 
ae Then coro lea | ask for a title. This must be a max- 
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int "sommv, ze cwamncrens | imum of 20 characters, and will 
BEI shins anv Earaüon né Framed above the pie chart in the final 
BUR Dae coro 170 Next ask for the number of categor- 
Ekint “sony. 7 crreoopzes | ies which must be a maximum of 





seven. Now ask for the units. This is 
the name of whatever units each 
category is measured in, for example 





EN BREN © 











EE EI 





LLLI SOS RU et seb IE VERETETT AET TON 








H 
i 
i 
i 
H 
des people ordays,andcanhaveuptosix | $ 
2 PP" characters. 2 
EH D Finally you are asked for the name E 
E m Kou Ne: | and number in each category. The | $ 2 
py name may contain up to nine charac- E ims 
mU ters. The screen is then cleared and | 158 fe?" 
SRS ene the pie chart is drawn. Note that the | 3 aio 
5] Ph figures in the % column will not always mU 
M. add up to 100, due to rounding. 288 Beirne inve 
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on 

Two programs for the 1KZX81 for your 
hildren to practice their sums. The 
:first program is for eight- to 11-year- 
"olds and will accommodate both addi- 
tion or subtraction. The second prog- 
ram for younger children, is shown for 
addition only, but can be easily 
adapted for subtraction, multiplication 
or division. 

D Both programs will just fit in 1K, but 
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BER CERA AP ER BP. eor | Only at the expense of total lack of E 
sim PRIN PT prp ripe ^ comments in the listing, and a primi- Ed 
P361 rosis tive display. With 16K available, much i 
38 der insin more can be done. Pen 
8 d In the listing in figure 4, the difficulty Es 





can be adjusted to match the child by 
altering the values in lines 60 and 70. 
The 10 gives one decimal place and ee ER 
the 1000 gives values up to 99.9. The | ss? 
routine at line 500 ensures that the 
decimal points line up. The answer is 
checked at line 240 and allows for the 
slight imprecision in the ZX81 holding | cures verren 
decimal numbers (when converted to 
binary etc). 

In the listing in figure 3, the difficulty 
is dependent on the values in lines 50 
and 60. Lines 80-100 select four 
values near to the right answer and 
ensure that no two values are alike. H 
Lines 110-120 selects one out of the 
four as the correct answer. The choice 


b is selected randomly between a b c d. 
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Spectrum 


In this new slot various contributors explore different aspects of the ZX Spectrum. 


Take a look 
inside the 
ZX Spectrum 


Stephen Adams lifts the lid 
off the machine 
everyone's talking about 


The ZX Spectrum is basically a more 
advanced version of the ZX81 with 
more RAM memory within the compu- 
ter and the ability to have colour plus a 
limited sound capacity. 

There are 14 ICs in the case plus 
the familiar 1 amp, 5 volt voltage 
regulator. The eight RAM ICs give a 
total of 16K using the same chips as 
used in the Sinclair 16K RAM pack 
(which is not usable on the Spectrum). 

Also included is the transformer (on 
the top right) which provides 
—5v,-12v and —12v for the RAM 
chips and is still buzzing away. 

The two large chips on the right- 
hand side are the 16K ROM and the 
ZBOA micro-processor. 

Moving to the left we come to two 
74LS157 chips which are used when 
refreshing the RAM, the big chip to the 
left side of these is the Universal Logic 
Array (ULA) which contains all the 
electronic bits which control colour 
display, memory decoding and re- 
freshing. 

Above the RAM chips is the colour 
encoding circuitry and its crystal, plus 
the crystal for the micro-processor 
which runs at 14Mhz. The ULA 
however divides this down to 3.5Mhz 
before it gets to the ZBOR. 

These crystals both have capacitor 
‘trimmers’ which can be adjusted to 
keep the frequency correct and this 
makes the timing more accurate than 
the ZX81, which used a ceramic filter 
to control the frequency. 

On the far left-hand side below the 
video modulator (the metal box) is the 
PAL encoding IC which allows you to 
put colours on the TV picture. 

At the back are three sockets: +9 
volt power (a barrel socket on the 
review model we had, unlike the Jack 
Plug socket shown in the picture), MIC 
and EAR sockets. 

There is also the edge connector 
which now has 28 metal strips on both 
sides, unlike the ZX81 which only had 





23. This means that only input/output 
ports ‘may’ work on the Spectrum. 

The memory map is entirely used 
up by the ROM and RAM and only the 
ROM CS line appears on the edge 
connector. This means that any mem- 
ory mapped devices will have to be 
redesigned. 

The edge connections are shown 
below and the ones that are different 
from the ZX81 are marked with an 
asterisk. 


Top ol connector: Bottom of connector. 
1 A15。 Ate 
2 Ald At2« 
307 +5 
4 UNUSED tov 
ov 
v 
CK 
^o 
M 
A2 
IOROGE« 
Ove 
VIDEO 
y: 
v 
o. 
IESET« 
AT 
AB 
AS 
As 








25 REFSH 

26 ABe BUSACK« 
27 A10» As 

28 UNUSED Atie 


The keyboard plugs into two sock- 
ets as before so that other keyboards 
fitted to the ZX81 should work. The 
only other sockets left on the board 


What you get when you take the cover off the new ZX Spectrum. 


are two empty IC sockets to allow the 
32K internal RAM board to plug into 
the Spectrum. 

The left-hand side socket contains 
the address lines and the right-hand 
one the data and control lines. This 
extra board will convert a 16K Spec- 
trum into a 32K one and costs £60. 

1 was unable to test the tape inter- 
face or explore the IN and OUT 
commands as the review model over- 
heated after half an hour and so no 
program of any length could be put in. 
However, | have since heard of sever- 
al Spectrums performing quite happily 
for longer periods, so it would appear 
we had a bad machine. 

The signs of overheating were col- 
ours mixing together on the screen, 
carruption of the program in RAM, 
plus the system going back to showing 
the copyright line (this usually appears 
on starting up the machine). 

The IN and OUT commands are a 
very useful way of getting information 
via Basic out to an external device, but 
although there are said by Sinclair's 
manual to be 64K of them, less than 
256 are available to the programmer. 


Conclusions 

The ZX Spectrum will prove an in- 
teresting challenge to the manufactur- 
ers who are at the moment supplying 
products for the ZX81. 

For the user it means that again 
Sinclair has imposed a great deal of 
restrictions on what hardware can be 
used with the machine. 
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Programming 


Keys which = 
unlock the i 
most potential 





Nick Hampshire tells you how 
to get the most from Vic-20's / 
function keys J 


On the right-hand side of the Vic-20 
keyboard there are four special keys 
known as function keys. By using 
these keys in both shifted and un- J } 
shifted mode they can be used to voe - j 
define up to eight different functions. 一 7 

Unfortunately Commodore has not 了 
provided any Basic commands on the f 
standard Vic to utilise these keys, you ee 
must consequently develop your own " 
routines. 

In order to use the function keys one 
needs to understand the way in which Keys. 
the Vic system software detects a key including the four function keys, look- 
depression. The Vic does this with a ing for a key which has been pressed. 
keyboard scanning routine which is The keyboard is organised as an 8x8 
called 60 times per second by an matrix with the keys at the intersection 
interrupt generated by one of the points of the vertical and horizontal 
internal timers on the WO chips. lines. 

The keyboard scanning routine ls The vertical lines are connected to 
very simple and scans all the keys, an eight-line output port and the hori- 





1o greater options. 
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5oTO 




















zontal lines to an eight-line input port. 
If a key is pressed then an output line 
is connected to an input line, with just 
one combination of input/output line 
for every key. 

To scan the keyboard the computer 
sets just one of the output lines at a 
time low, while keeping the rest high, 
then tests the input port to see if any of 
the input lines are low. This is repe- 
ated eight times for each output line. 

If one of the input lines is found to 
be low then a key depression is 
detected and the keyboard scanning 
software determines which key was 
pressed. 

This key is first assigned a number 
which is stored in location 203 prior to 
being decoded by. the input routine 
and given an Ascii code value. 

When dealing with the function keys 
we are interested in the value stored in 
location 203, we are also interested in 
the status of the shift key, this is stored 
in location 563. 


Learning the values 

By looking at the contents of loca- 
tion 203 we find that the function keys 
have been assigned the following 
values, remember that the value in 
203 for the shifted and unshifted key 
will be the same: 


funcion key 41 & 42 — 39 
function key 43 & 44 — 47 
function key 45 & 46 — 55 
function key 47 & 48 — 63 


The shift key in location 653 has the 
following status: 


shift unpressed 一 0 

shift pressed — 1 

CBM pressed — 2 

CBM and shift pressed — 3 


The routine (/eft), uses these 
values to test which function key has 
been pressed, It should be noted that 
although the Vic is only designed to 
have eight function keys this could be 
increased to 12 or even 16 by using 
the CMB and CBM shift keys in 
addition to pressing one of the four 
function keys. 

This would mean that each function 
key could have up to four different 
assignments depending on whether 
the shift, CBM or both were also 
pressed. 
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Sound & vision 





electronic music 


Microcomputer-based musical instruments 
are appearing all over the place these 
days. In the music charts, a number of 
performers use them as an integral part of 
their sound. Others have their sound 
based on micro generated music. 

Depeche Mode is one group who use 
fast sequences to provide a backdrop for 
their imaginative new pop 

At the other end of the spectrum are big 
international stars like Vangelis who pro- 
vided the theme music for the film Chariots 
Of Fire, and the Frenchman Jean-Michel 
Jarre, whose China Concerts were recent- 
ly shown on television, 

Critics say that this kind of electronic 
music has no soul, that anything based on 
the output of a microcomputer has not got 


‘expression. This is of course denied by the 
music the performers produce. 

Most professional electro-musicians 
have very expensive equipment which 
enables them to express musical ideas 
fully. It is possible to use some of their 
techniques at home, to produce more 
interesting computer music. 

There are a number of qualities that go 
to make up what we refer to as music. 
Harmony, rhythm and timbre are the main 
ones, 

The timbre of a sound is closely related 
to its volume envelope. On a synthesiser 
there is often a set of controls referred to 
as envelope. It can be used to contro! the 
amplitude of the complete sound, being 
triggered by the initial depression of a key. 

Ina similar way it can be used to control 
the amount of filtering given to the sounds 
present at the output of the mixer. 

Of course some synthesisers allow you 
to control both the volume and the filtering 
with the envelope, although only the most 
expensive machines allow you to define 
separate envelopes for each, 

The Roland SH-09 synthesiser even 
allows you to define the pulse-width with 
the envelope, enabling interesting 
‘phased’ effects, 

The timbre of a sound is the shape of the 
wave of a sound, This wave is the one that 
defines the pitch of the sound, and it has a 
shape that contains other frequencies giv- 
ing it a distinct sound. 
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Sequencer ... Jean Michel Jarre. 


For example, a simple square wave 
sounds a little like a woodwind instrument, 
a sawtooth wave like brass instruments. 

On a sophisticated machine the timbre. 
envelope can be defined just like the 
others. Thus an envelope varies a quantity 
over a time. 

Here is the snort outline of a program, 
that defines a volume envelope on the 
Vic-20 
10 dim a(0) 

20 FOR I=1 TO 10; INPUT a(l); NEXT | 
30 POKE 36874, 221. REM TEST NOTE 
40 FORIe1 TO 10: POKE 36878, a(l): FOR J=1 TO 

25: NEXT J: NEXT | 

50 POKE 368780 





This program should give you an idea. If 
you think you can improve on it send your. 
program (Vic, Atom, BBC, or Sinclair) to 
me, Sam Blyth, care of Popular Computing 
Weekly. The best submission will win a 
record album token, 

Sam Blyth 








the word is blue 


So far we've learnt that it is possible to 
draw not just a circle 一 or at least a 
polygon approximating one — but also 
how to use that graphic information to do 
other things. This week, we'll take a look at 
something that is often neglected — the 
graphic use of text, 

The reason this is seldom referred to is 
not hard to pinpoint: most computers just 
can't do it. Most machines only allow you a 
certain number of places to put text. 

Two exceptions are the Research 
Machines 380Z (so long as you use their 


level 2 graphics version of Basic, called 
Basic SG2) and the BBC machine, Doubt- 
less there are others; doubtless you will 
write to tell me so. 

Though you can't easily alter the size of 
text on the BBC machine, you can alter 
position and colour. For example, you can 
print the word RED in blue somewhere on 
the left of the screen, and the word 
GREEN, in yellow, somewhere near the 
top. 

(Incidentally, adults and children ditfer 
markedly in their ability to sense quite what 
is ‘wrong’ about such a display.) 

One of the BBC Basics VDU com- 
mands, VDUS, links the text and graphics 
‘cursors’, or conceptual pencils, which are 
normally quite separate. You don't usually 
want your questions to a graphics user 
appearing next to or even on top of the 
image. 

Here, however, we'll make a virtue of 
that. When you want to stop, VDUA returns 
things to normality. 

First of all, get into mode 5 graphics, 
which gives four colours and 160«256 
points (though remember you always 
address them as if you had a thousand — 
the machine scales them down for you.) 
Then type VDUS. 


Now, use the move command, with an X 
and a Y value (500,500 would be near the. 
centre) to move the graphics (and hence. 
the next) cursor to that point. Then, just 
print something, like 'hello' — it will appear 
at the current position (exactly) and in the. 
current graphics colour (which you can 
change using the GCOL command). 

You'll probably have seen the point 
already: it is that you can, by this method, 
cause text to be placed all over the screen. 
The position of the text is determined by 
the graphics cursor. So any program that 
generates images can, instead (or as well) 
be used to place text. 

Remember that if the text is plotted very 
close to the last lot, you may just get a. 
blurred, ‘blocky’ effect (maybe you wanted 
that — its called a creative mistake). 

Try this with the circle program from last 
week, missing out all the plot commands 
except move, and just printing something. 
If you can find routines that will produce 
sine curves or lissajous figures, try linking 
the text to them. 

Then, you could link in the sound as 
well, so that the frequency of the note was 
determined by the vertical position of the 
graphics cursor on the screen ... 

And so on. Brian Reffen Smith 
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Our classifieds 
are faster. 


Do you want to sell your computer and 
buy a bigger and better one? 

Have you ever thought of trying to 
make some money out of selling tapes of 
your own programs? 

Whatever it is you want to buy or sell 
why not use our classified pages? 

Ithas to be better than waiting for up to 
nine weeks to get into one of the old 
monthly magazines. 

Not only that, but our rates are very 
reasonable. 

For private individuals it only costs 20p 
per word, with a minimum of 10 words. 

We can make it so cheap because we 
charge companies using the classified 
columns 40p per word. 


The classified pages can be used for 
semi-display advertising. 

The cost for this is £10 per single 
column centimetre, with a minimum 
charge of £30. 

All copy for the classified pages must 
be pre-paid. (You'll find a handy form on 
page 22). 

Cheques and postal orders should be 
made out to Popular Computing Weekly. 
Your advertisement should arrive at least 
two weeks before the publication date. 

If you have any queries regarding 
classified advertising please call 01-839 
1855. 

For semi-display advertising, please 
call David Lake on 01-839 2846. 


Popular Computing Weekly. 


The fast one. 
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Hand & mouth 





LAC G 
Sharp’s mini Ze 
for the wallet 


Sharp, the Japanese based calculator 
firm, has just launched what must be the 
most advanced mini calculator/computer 
on the market. 

Equipped with the new printer/cassette 
interface, the mini-computer comes in a 
brown briefcase sized wallet which would 
not even fit into a Texan's pocket. The PC 
1500 supersedes, and at first glance looks 
identical to, the PC 1211 

The total amount of random access 
memory has been increased to 3.5K (as 
opposed to the 1211s 1.9K) with 1850 
bytes available in Basic program and data 
memory. 

The RAM can be expanded by the 
addition of a 4K or 8K CMOS memory 


module, and programs stored on up to two 
cassette tape recorders simultaneously. 

Lest you obtain the false impression that 
this is just a PC 1211 Mark Two let me 
point out the significant differences. 

The now standard Sharp QWERTY 
keyboard has six very useful user defin- 
&ble keys which can be operated as 
anything {rom reservable function and 
command keys to the control of games on 
the display. The latter is possible on the 7 
x 156 dot liquid crystal display since each 
dot is individually addressable, leading to 
Sharp's advertising of a ‘multi-graphic 
display area’ 

There are a host of new Basic com- 
mands available to the user which espe- 
cially improve string handling and enable 
two dimensional array manipulation. Some 
of the new commands are directed to- 





wards the CE 150 printer which gives 
the best output I've seen from a ‘pocket’ 
model. 

The secret lies in a really quite adv- 
anced four colour graphic package which 
enables the user to chose nine different 
sizes of characters and lines ranging from 
four to 36 digits in length 

Virtually any pattern may be displayed 
on the 58mm wide paper as the printing. 
head can be controlled completely in all 
four directions. 

Ot course there's always a hitch some- 
where. In this case it is the price, which 
though probably justifiable, takes his 
machine into the range of the micro- 
computer, At around £150 tor the basic 
model and (a similar sum for) the printer! 
cassette interface I'd stick my neck out and 
go for a micro. John Gowrie 





‘Sharp's PC1500 pocket computer with printer and printer cassettee interface. 
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Just remember... 
you are human! 


Last week's questions should help you to 
examine assembler programs more criti- 
cally and in this week's article | describe 
some more points to watch out for. Re- 
member you are unlikely to need all the 
features that could be included. 

Asimov, the word processor | use to 
write with, is over seven kilobytes ol 
machine code assembled from more than 
3,500 lines of source code. The assembler 
I used is quite simple and | didn't use all of 
its facilties in the seven months it took to 
construct Asimov. 

Let me repeat one key idea from last 
week — the human factors in the en- 
gineening of the assembler are crucially 





important, You will spend a great deal of 


time typing source code and editing, ex- 
tending, and correcting after the first trial 
assembly. 

How easy are the controls to move the 
screen window over the source code held 
in memory? Ideally you should be able to 
use one single keystroke to move down 
the listing and another to move up. 

Can you alter the number of lines that 
you move in one bound, for example? 

Can you insert letters and words into a 
line of text or must you type the line again 
to alter it? 

You will be able to delete one line of the. 
program but can you also delete a block of 
lines and is the method for doing that easy 
1o remember and carry out? 

Is it possible to copy one or more lines 
from one part of the program to another? 
This facility is the basis of a macro- 
assembler and | will write more about that 
later. 

Will the assembler cope with different 
number bases, that is, can you enter 
mumbers in decimal, hexadecimal and 
octal notation? The first two bases are the 
most important for microcomputers now 
current in this country, 

To which base does the assembler 
default? If you are familiar with hexa- 
decimal for addressing Random Access 
Memory (RAM) then you will find decimal 
very strange and vice versa, 


Some assembler programs allow you to 
write a mathematical expression in place 
of the operand, that is he address or label 
following the CPU instruction, The Micro- 
tanic Software assembler allows you to 
add or subtract while ZEN offers addition, 
subtraction, multiplication, division, and 
logical AND and OR, 

How easy is it to define bytes and words 
that you wish to use as constant numbers 
and variables in your program? For exam- 
ple the Microtanic Software assembler for 
the Tangerine uses the following 'pseudo- 
op codes’ (that is an instruction that is 
recognised by the assembler but which is 
not in the CPU instruction set) among 
others: 

BYT 一 Defines a single byte value in 
mernory eg 20 Hex. which equals a space 
on the VDU. 
WOR — Defines a two byte value eg FCOO 
Hex, the start of the TANBUG monitor. 
EQU — This instruction assigns a value to. 
a label. For example, the instruction. 
PRINT EQU SA794 
followed in the course of the program by 
the instruction: 
JSR PRINT 

would cause the assembler to generate 
machine code that will jump to a sub- 
routine at the address A794 Hex. 

John Dawson 
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HOBHOUSE COURT, 19 WHITCOMB STREET WC2 


WHY NOT TAKE OUT A SUBSCRIPTION? 
You can have Popular Computing Weekly sent to your home for £19.95 a year. This will cover the cost of 


the magazine, postage and packing. 


Fill in the coupon below and keep yourself up to date week by week. 


Address ........ 


Tel No. .... 


| enclose £............ for .. 


.. Subscription(s). 


Please make cheques payable to Sunshine Publications Ltd. 


16K RAM 


(AS ADVERTISED IN COMP/VIDEO GAMES) 


NEW LOW PRICE! 


E 19.95.. 


FULLY COMPATIBLE, BLACK CASE, GOLD CONNECTOR. 
mASSEMBLED_TESTED_~GUARANTEED。 


heque/ P' 
PLESSIS | ELECTRONICS, CASTLE HOUSE, OLD RD, 


LEIGHTON BUZZARD (beds), LU7 7RG. 


7 DAYS DELIVERY 


ZX HARDWARE: 
PROFESSIONAL 40 KEY KEYBOARD 


* All legends and graphics in 2 colours 
* No soldering to ZX81, just plug in 

* Proper typewriter keys 

* RAM/Printer compatible 


Kit £19.95 Built £24.95 Case £10.20 
Repeat key add on TBA 


Range of in/out ports, music boards, motherboards, 
D to A converter boards. Write for catalogue 


23 way double sided, gold female edge connector, 
wirewrap type £2.95 


Male connector £1.25 
Ribbon cable £1.40 per metre 


Mastering Machine code book £5.50 
Programming for real applications £6.50 
Tape for real applications £11.25 


HARRIS & LOCKYER ASSOCIATES 
(Sole distributors for Redditch Electronics) 

Dept PW Prices include VAT + P&P. 
33 Pedmore Close Overseas add £1.80 postage 
Woodrow South Delivery 3 days for in stock 
Redditch items else allow 28 days 
Worcs 

Tel: (0527) 24452 Official orders welcome 
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AND A BIG, BIG HAND 
FOR THE WINNER! 


Malcolm Fraser of Stone 
Lane, Kinver, writes: 
1 have a BBC Model A 
Microcomputer and have 
written a number of games in 
Which the computer plays 
against me. What irks, though, is 
having to accept such low-key 
salutes as "YOU WON, CON- 
GRATULATIONS! which I 
find a let-down at the end of a 
long game. Could you suggest a 
way, or ways, of ending the 
program more dramatically, 
please? 
‘A. Hf you add the following 
routine, or some variation, 
to the end of your program, it 
will print an endless series of the 
word ‘Congratulations! in dou- 
ble-height, randomly coloured 
letters, at random positions on 
he screen, while at the same 
time making an extraordinary 
Onous noise. 
M«END OF GANE DEMO» 
20 MODE 7 
30 REPEAT 
40 A«RND(16) 8 RND(16). 
50 PRINTTAB(ABJCHRS(141); 
CHRS(128  RNO(9)). 


"Congratulations!" 

的 PRINTTAB(AB+ 1) CHRS(141); 
CHRS(128« RNO(9): 
“Congratulations” 

70 SOUND RND4)-1.-15, 
RND(128) 127 RND(29) 

^80 UNTIL FALSE 


HOW DO | POKE THE 
COLOUR ON MY VIC? 


Kenneth Toomey of Milton 
Court, London, EC2 writes: 

I have only had my Vie-20 

for a couple of weeks and 
have had great difficulty under- 
standing the information given 
in the manual on how to put 
colour where I want it on the 
screen. I learnt about peek and 
poke at school, using a ZXBI, 
but what I've found out there 
doesn't seem of any use what- 
soever for getting colour on to 
the screen, I would be pleased if 
you could indicate how the 
‘whole thing works, as I believe 
PEEK and POKE are much 
better ways of manipulating the 
screen than just using PRINT 
statements. 
A The simplest way to poke 

colour into the screen — 
keeping in mind that you must 


Peek & poke 


Peek your problems to our address. lan Beardsmore will poke back an answer. 


poke a character into the screen 
using one set of addresses, and 
then poke the colour for that 
character into place with what 
appears to be a completely diffe- 
rent set of addresses — is to 
realise that there is a clear 
mathematical relationship be- 
tween the two addresses. As you 
can tell from the charts in the 
back of your manual, the first 
screen address is 7680, for poke- 
ing characters, while the first 
sereen address for colour is 
38400, ie 30720 more 

1 suggest you work out your 
program just using the character 
codes, and once that is working 
satisfactorily without colour, add 
the colour POKE commands, 
working them out by adding 
30720. Another way of doing 
this is to put both controls within 
a loop. 

Enter and run the following 
routine, which comes from the 
book Symphony For A Melan- 
choly Computer and you'll see 
the process at work: 

10 FOR Q«B032 TO 8119 
20 POKE Q, 102 

30 POKE Q«38752-8002, 5 
40 NEXT O 


MEMORIES ARE MADE 
OF THIS, PART ONE 


Malcolm Arnott of Jedburgh 
Drive, Warrington writes: 


I have read from time to 

time of apparent prob- 
lems that people have had with 
16K packs on their ZX8Is, 
Have these been solved or is 
there a recurrent problem with 
the RAM pack? I need to 
know before I spend £49,95 — 
which I can barely afford — on 
a Sinclair memory pack. 
人 Ti Sinclair 16K pack 

has, it is true, had pretty 
bad press in the past due to its 
habit of — in many cases — 
dumping everything so you 
lose the program, appearing to 
‘shrink’ so variables are over- 
written, or even actually fall- 
ing off the back of the ZX81 
while you are attempting to 
program. 

Most of these problems can 
be overcome by removing the 
back of the RAM pack so it 
stays cool; cleaning the con- 
tacts with surgical spirit before 
you attach the memory; and 
using Blu-tack or a similar 








product to firmly fix the pack 
in place, 

If you are not willing to go 
to these lengths — and there 
are many owners of 16K RAM 
packs bought from Sinclair 
who have not had to do such 
things — you could buy a 
memory expansion kit from 
someone else. First ask your- 
self how much memory you 
really need. Quicksilva, 
among others, supply a very 
cheap — around £15 一 3K 
pack which makes the compu- 
ter much more useful than it is 
with just the IK. 

If you need more, you could 
choose from a number of repu- 
table suppliers, which include 
Phoenix Marketing (£34.95 for 
16K), JRS Software (£35), and 
AK’ Tronics (16K kit — £32.95, 
4K 一 £22,95, 2K — £15.95) 


MEMORIES ARE MADE 
OF THIS, PART TWO 


Geoff Ross of Highlands Way, 
London NW? writes: 

Why are REM statements 

used in programs at the 
start, when they don't do any- 
thing? 

A REM statement at the 

start of a program is usual- 
ly used as storage space for a 
machine code routine, Because 
the computer ignores REM 
statements, it effectively starts 
the program at the first conven- 
tional statement. Information in 
the REM statement can then be 
accessed later, REM statements 
are usually put at the start of a 
program, because there is no- 
where for them to move within 
the RAM, The space they create 
is therefore always in the same 
place, which of course makes it 
much easier to use. 


———— 
PRINT ‘THIS IS THE 
WRITE ADDRESS’ 


David Hole of The Dell, 
Ashford, Kent writes: 
T want to send back my 
printer because I think it is 
faulty, but though Sinclair Re- 
search is based in Cambridge, 
they have another address in 
Camberley, Surrey. To which 
address should I send my prin- 
ter? 
人 Be address you want is 
Sinclair Research (JRS), 








Stanhope Road, Camberley, 
Surrey, GUIS 3PS. This is the 
address of Sinclair's mailing 
company which deals with all 
dispatch and retums, In fact I 
‘gave out this address a couple of 
weeks ago, so you might well 
know it by now. 


A BIGGER APPETITE 
MEANS BIGGER BYTES 


Kathy Stewart of Hill End 
Lane, Windsor writes: 
Isit true that a program on 
the ZX81 uses a great 
many more bytes than the same 
program on the ZX80? 
人 1n, many cases yes, The 
program below will use 
more than twice the number of 
bytes on the ZX81 than on the 
ZX80, Even with careful prog- 
ramming itis virtually impossible 
not to use more bytes on the 
ZX81 
10 LET A= 
20 DM B (6) 
30 LET C«RND(12) 
on tho ZXB1 enter 
30 LET C-INTIRND- 12) 1 


HERE'S A BUNCH OF 
ODD CHARACTERS 


is of Arbour Lane, 
Harlow, Essex writes: 
Is there a program that 
shows you the set of char- 
acters which the ZXBI has? T get 
fed up looking through books to 
find the list of them, 











Try the following 
10 LET A-PEEK 16509 
20 PRINT "INPUT CHARACTER NUM- 
BER" 
30 INPUT C 
40 PRINT CHAS C 
This does what you want it to 
do, but there is a lot more scope 
if you add the following: 





"THEN STOP 
^ THEN GOTO 30 
B$- “Fr THEN GOTO 40 

‘S’ will simply STOP the prog- 
ram, ‘N’ lets you put in any new 
number. ‘R° will PRINT out the 
next symbol and number after 
the one you have just entered. 
一 一 
Send your questions to Peek & 
poke, Popular Computing 
Weekly, Hobhouse Court, 19 
Whitcomb Street, London 
WC2 7HF. 
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Competitions 


Puzzle No 6 


An inch, multiplied by an inch, is a square inch. 
In the following cryptarithm, however, if digits 
are substituted for letters then the ‘square’ of 
INCH also ends with the same four digits. What 
is the value of ‘INCH’? 

CH 

cH 


RE 





NCH 


Solution to Puzzle No 2 
Place the sequence of numbers shown on the 
dial in a string (A $). 


40 LET A $ = "90715463289071546328 

20 FOR S = 1 TO 10 

30 LET N $ = A $ (S) 

40 LET M$ = A $ (S + 1 TOS + 4) 

50 LETPS = A$ (S + 5TOS +9) 

60 GOSUB 200 

70 LETNS = A$(STOS +3) 

80 LETMS = AS(S +4) 

90 GOSUB 200 

100 LETNS= AS(STOS + 1) 

110 LETMS + AS(S + 2 TOS +4) 

120 GOSUB 200 

130 LETNS = A$(STOS +2) 

140 LETMS = AS(S+3TOS + 4) 

150 GOSUB 200 

160 NEXTS 

170 STOP. 

200 IF VALN$ « VAL MS = VAL P$ THEN PAINT N 
$ "MS" = PS 


As the sequence can be said to be 'Cyclical it 
has been repeated in the string, so that given 


any starting point, as defined by line 20 FOR S 
1 TO 10, the next sequence of ten digits can 
be considered. 

In this sequence of ten digits the product 
obtained must account tor five of the ten, so the 
remaining two numbers must be formed from 
either one digit plus four digits, or from two plus 
three, The two smaller numbers could appear in 
either order in the sequence, hence the extra 
lines 70 and 80, and 130 and 140 


Winner of Puzzie No 2 
The winner is: George Thomas, Alexandra 
Road, Brecon, Powys, Wales, who gets £10. 











Solution to Crossword No 2 

Across: 8 Car; 9 Registers; 10 Exponent; 11 
Pair; 13 Nailed; 14 Patent; 17 Rack; 18 Figuring; 
20 Aluminium; 21 Ali 

Down: 1 Screen; 2 Cryplic clue; 3 Granted; 4 
Agent; 5 Use; 6 Hexadecimal; 7 Tsar; 12 
Vacuums; 15 Toggle; 16 Sit in; 17 Read; 19 Sin. 


Winner of Crossword No 2 

The winner is; Mrs M J Budden, Coleridge 
Gardens, Burnham-on-Sea, Somerset, who re- 
ceives £10. 


Rules. 

Readers can enter any or all of our competi- 
ions, but please use a separate envelope for 
each as this helps our Judges. 

The winner for the crossword and the winner 
ot the puzzle will be the first name out of the hat 
(in each case). 

Closing date for both the crossword and the 
puzzle is the Monday, three weeks after the 
cover date, 

Please mark your envelope ‘CROSSWORD’ 
or ‘PUZZLE’ 














8 Cry tom the Sahara Desert (3) 
9 See 160 

10 Wt rusted away into a ple of waste (0) 

11 When closed, cant stop ... but i comes back wat (4) 
13 Captal reum in my computer store (8) 

14 20A, a number of character (0) 

17 160 9A Branch has acquired a ring (4) 

18 Goes brown in 16D 9A and runn straight under Ihe whas! (8) 
20 Dark 16D 9A gives size (9j 
21 Git of 4D in 160 9A (3) 

DOWN 

4 Research m development in 100 9A and in 13A (6) 

2 Sining stow wih tame may keep me wating (524) 

3 ite love, ring, over rmtway doorman (7) 

^4 Prica of prae (8) 

5 Man of MA In 160 BA (3) 

6 Swiss gents name even log swiis round (9.2.6) 

7 Period forthe last 160 DA (4) 

12 Chemical taster refers io a man (7) 

18 He holds strange Wat for frantic actty (6) 

16A 8A Personal computer We for degrees, chips, an art 

‘aller, and men... we? 
7 The gallery contains superhuman bengs (4) 
18 in ah, in 160. 9A chop (3) 


























CITIZEN PAIN 








THROUGH A MAZE OF CORRIDORS 














AND EVEN STRANGER 
ANIMALS 


BY DAVID IRELAND and JAMES MACDONALD 


PAST STRANGE PEOPLE. 
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JRS SOFTWARE 


39 WAYSIDE AVENUE, WORTHING, SUSSEX, BN13 3JU 
TELEPHONE WORTHING 65861 (Evenings and Weekends only) 





16K RAM PACK 
£29.95 ($59.95) 
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ALL FOR ONLY £5.95 (911.90) 





Whether you are a BBC Microcomputer owner, have 
limited access or are merely interested, then LASERBUG 
has something to offer you 


LASERBUG is an independent users group dedicated to 
the support and enhancement of the BBC Microcomputer. 





LASERBUG is a central point for ideas and information 
we want to hear from you and pass on your ideas and 
discoveries. Write to us at the address below — but please 
enclose a SAE if you want a reply. 


LASERBUG newsletter is distributed to members each 
month and is full of news, reviews, letters, articles, 
programs, contacts and classifieds (rates on application) 
Our regular meetings also go a long way to help you get the. 
best out of your BBC Microcomputer 








You want to join? for £12,00 you get a year's subscription 
to LASERBUG, 12 issues of the newsletter and free entry 
to all LASERBUG's meetings and shows — or send F1 and 
a large SAE (12" « 9") for a sample copy of the LASER. 
BUG newsletter and all the latest information 











Waite te 
LASERBUG 
4 Station Bridge, Woodgrange Road, 
Forest Gate, London E7 ONF. 











SPECIAL FREE 
OFFER 

READ ON! 

VEZ 


THE FIRST FULL FEATURED COLOUR 
COMPUTER AT UNDER £200!! 



















FEATURES 
*Sound *Colour *5K Memory Expandable to 27K *Standard 
PET Basic *Full size typewriter Keyboard *Graphics *Plug-in 
memory expansion *Low-priced peripherals. 


THE FOLLOWING ITEMS NOW AVAILABLE 
CODE: 
VICI 
vic. 
VIC Ul 
vic 
VICV 
ARFI 

















at £29.95 incl. VAT 
£44.95 incl, VAT. 
yt £7495 incl. VAT 
£97.75 incl, VAT 
SPECIAL FREE OFFER 
3K RAM CARTRIDGE 
WITH EVERY VIC 20 
COMPUTER ORDERED 
PLUS FREE GAMES TAPE WITH 
EVERY CASSETTE UNIT ORDERED. 


Offer Ends April 30th 1982 
BEK 
SYSTEMS 


497 Stoney Stanton Road, 
Coventry, CV6 SEA 

West Midlands 

Tel: (0200) 88449 















VICI £18995 + E345 P & PL] VICI £44.95 + £1 P & PD) 
VIC IN £29.95 + £1P&P [T VIC IV £44.95 + £1 PAP] 
VICV £74.95 +£1P&P [] ARFI £97.75 + £5 P &P C) 


Name: 


Address: 


Please charge my Barclaycard/Access No. 








OCOLI 




















Signed 


Or telephone order. 


1. VIC is outstanding value 
for money. No other colour 
home computer can give so 
much for under £200. 

2. Total standard memory 
25K made up of 20K ROM and 
5K RAM. 

3. Fully expandable to 275K 
user RAM. 

4, Microsoft Basic inter- 
preter as standard, 

5. Accessible machine 
language via plug-in 
cartridges. 

6. Connects direct to 








7 Full size typewriter style 
eyboard. 

8. Full colour and sound. 

9. All colours easily 
accessible. 
10. 62 predefined graphic 
characters direct from the 
eyboard. 

Il. Full set of upper and 
lower case characters. 








monitor or standard television. 


12. 256 displayable characters 
direct from the keyboard. 

B. High resolution 

graphics capability via plug-in 
cartridges. 

M. Programmable function 
keys can be used with plug-in 
cartridges. 

15. Automatic repeat on 
cursor function keys. 

16. User-definable input/ 
output port. 


V Machine bus port for 
memory expansion and ROM 
software. 

18. Standard interfaces for 
hardware peripherals. 

19. ViC20istruly 
expandable into a highly 
sophisticated computer system 
with a comprehensive list 








of accessories (see panel below). 


20. Full range of software for 
home, education, business and 
entertainment on disk, cassette 
and cartridge. 





| Accessories include: 
| © Cassette tape unit. 
| © Singledrive Sl" floppy disk unit|I70K bytes 
| capacity] 
© 80-column dot matrix printer 
© 3K, 8K and 16K RAM expansion cartridges 

* Programming aid packs; machine code 
monitorcartridge, programmers aidcartnidge, high. 
resolution graphies cartridge. 


© Plugin conversion box for a full 32K, 
40-column x 24 lines VIC including Prestel com: 
patability 






C communication cartridge 
expansion board. 
interface cartridge 

© Joysticks, light pens, paddles and motor 
controllers. 





one good reason Ishould 
PRA aVIC20 ml computer: 


》 


P 


21. Books, manuals and learn- 
ingaids from Teach Yourself 
Basic to the VIC programmers’ 
reference guide (a must for 
advanced programmers). 

22. FullsupportforVIC owners 
— their own magazine ‘VIC 
Computing’ as well as a national 
network of VIC user groups. 

23, National dealer network 
providing full service and 
support to VIC owners. 

24. Expertise and experience 
— Commodore are world 
aders in microcomputer and 
silicon chip technology 

25. Commodore is the leading 
supplier of micro computers 
in the UK to business, schools, 
industry and the home. 

26. VIC 20 is the best-selling 
colour home computer in 
the UK. 








How many reasons was it 
you wanted? 


commodore 


VIC 20 


The best home computer 
in the world. 








FOR MORE INFORMATION ON THE VIC 20, TELEPHONE OR WRITE TO: COMMODORE INFORMATION CENTRE, 
675 AJAX AVENUE, SLOUGH, BERKSHIRE. TELEPHONE SLOUGH 79292. 


